Abstract: An annotated synopsis of Iranian Bostrichidae (Coleoptera: Bostrichoidea) is provided as a basis for future studies, with notes on distribution, host plants, biology and economic importance. In total, 31 species from 18 genera and 4 subfamilies (Bostrichinae, Dinoderinae, Lyctinae and Psoinae) are listed from Iran. Sinoxylon anale Lesne, 1897, Sinoxylon perforans (Schrank, 1789, Stephanopachys linearis (Kugelann, 1792) and Xylopertha retusa (Olivier, 1790) are new records for Iran.
Introduction
This paper provides an annotated synopsis of all the Iranian Bostrichidae. It forms a continuation of the series of checklists and synopses of Coleoptera of Iran (Legalov et al. 2010: Curculionoidea; Lasoń & Ghahari 2013 : Kateretidae and Nitidulidae; Bunalski et al. 2014: Scarabaeoidea; Bartolozzi et al. 2014: Lucanidae; Ghahari et al. 2015: Buprestidae; Novák & Ghahari 2015: Alleculinae; Ghahari & Háva 2015: Silphidae; Beaver et al. 2016: Curculionidae: Platypodinae and Scolytinae). The paper is intended to provide a baseline for future studies of the fauna, particularly in relation to the growing importance of bostrichids as economically important pests in the region. It provides for each species a summary of what is currently known about its distribution, host plants, biology, and economic importance. Four species are added to the previously known fauna.
The following data are included in the catalog for each species: (1) valid name; (2) junior synonym(s) used in literature about Iran; (3) published Iranian records by province (in alphabetical order of Iranian province names) and the relevant references (in chronological order); (4) new country records, with number of specimens and the collection in which the specimens are deposited in parentheses; (5) information on general distribution on a world scale besides Iran; (6) information on host plants, biology and economic importance. However, because the great majority of bostrichids are polyphagous, and attack a wide range of host trees, only host families are given for the great majority of extra-Iranian records. There is a large literature pertaining to some of the species, especially those of economic importance, and only a selection of references is given.
The classification and nomenclature are based on Borowski & Węgrzynowicz (2007) as corrected by Ivie (2010) , and Liu & Schönitzer (2011) . The general distribution is based on Borowski (2007) , and Borowski & Węgrzynowicz (2007) , with additions from the later literature (e.g. Nardi 2004a,b; EPPO 2005; Liu 2010; Borowski & Węgrzynowicz 2012; Simon 2014 ) and other sources. The countries in the "General distribution" are listed from West to East. When accurate data about local distribution in Iran are lacking in a quoted reference, "Iran (no locality cited)" is used. The provinces of Iran are shown in Figure 1 .
The classification and nomenclature of host plants are based on the International Plant Name Index (IPNI) (available at: http://www.ipni.org). (Liu et al. 2008) . The adults emerge throughout the year, and generations strongly overlap (Beeson & Bhatia 1937; Liu et al. 2008) .
Sinoxylon crassum Lesne, 1897
Distribution in Iran: Iran (no locality cited) (Borowski 2007, as S. crassum crassum) . This country is not included in the distribution provided by Borowski and Węgrzynowicz (2007) ; this record was probably simply overlooked since the species occurs also in the South of Pakistan (Dr. Z. Ahmed, pers. comm., March 2016) , and is likely to be native to Iran.
General distribution: India, Nepal, Pakistan, Sri Lanka, Southeast Asia, Philippines. Introduced to Europe (Germany, Poland), Oman and Tanzania.
Taxonomy: Lesne (1906) distinguished two subspecies, S. crassum dekkanense Lesne, 1906 occurring in South and Central India, and S. crassum crassum Lesne 1897 occurring through the rest of the range. However, Beeson and Bhatia (1937) note that both forms may be bred from the same piece of wood, and that the ranges of the two subspecies overlap. We follow Borowski and Węgrzynowicz (2007) and consider S. crassum dekkanense to be a synonym rather than a valid subspecies. Beeson & Bhatia (1937) recorded the species from the following families: Anacardiaceae, Apocynaceae, Bombacaceae, Casuarinaceae, Combretaceae, Dipterocarpaceae, Euphorbiaceae, Fabaceae, Fagaceae, Moraceae, Lamiaceae, Lythraceae, Pinaceae, Poaceae (Bamboo), Rhamnaceae, Rubiaceae, Rutaceae, and Verbenaceae. The young adults tunnel into young shoots to feed causing die-back or breakage, before dispersing to breed in dead or dying trees (Browne 1968) . Beeson & Bhatia (1937) note that the species is primarily a sapwood borer, especially of leguminous trees, and the adult and larval tunnels usually do not penetrate the heartwood. The larvae tunnel irregularly, eventually reducing the sapwood to a fine powder. There are usually two or three generations per year depending on temperature (Rai & Chatterjee 1963, as S. crassum crassum) , but the generations overlap, and beetles emerge from caged logs throughout the year (Beeson & Bhatia 1937) .
Biology:

Sinoxylon perforans (Schrank, 1789)
Material examined: Northern Khorasan province, Esfarayen, 37°00′N 57°33′E, 11.vii.2013, (2 exx, Islamic Azad University, Tehran, Iran). New record for Iran.
General distribution: Central and southern Europe, Cyprus, Israel, Morocco, South-West Russia, Syria, Turkey, Turkmenistan.
Biology: Recorded in Europe from Castanea, Quercus (Fagaceae), Prunus, Pyrus (Rosaceae), and Vitex (Vitaceae) (Cymorek 1961; Frediani 1961; Tiberi & Ragazzi 2008) . Cymorek (1961) records that the female bores into the wood, while the male removes the frass. Galleries are longer in vines than in oak. The next generation of beetles emerges over a prolonged period. Frediani (1961) and Liu et al. (2008) give further details of the life cycle. The species is univoltine, passing the winter as adults. It can be a pest of grape vines when piles of pruned branches are not removed, or vineyards are neglected (Filip 1986; Ragazzini 1977) , and is a quarantine species in some wine-producing countries, e.g. Australia (Department of Agriculture, Fisheries and Forestry 2013). It may also transmit a canker fungus (Botryosphaeria stevensii) which causes 'black dead arm' in vines, and may be involved in oak decline (Tiberi & Ragazzi 1998 as Diplodia mutilus). Lesne, 1904 Distribution in Iran: Hormozgan (Damoiseau 1969), Iran (no locality cited) (Borowski 2007; Borowski & Węgrzynowicz 2007) .
Sinoxylon pugnax
General distribution: Afghanistan, India, Pakistan, Oman.
Biology: Recorded only from Acacia and Albizzia (Fabaceae) (Beeson & Bhatia 1937) . Mortazavi et al. (2015) (Adeli 1972) . It has been recorded elsewhere from the families Anacardiaceae, Araliaceae, Fabaceae, Fagaceae, Juglandaceae, Moraceae, Oleaceae, Poaceae, Ranunculaceae, Rhamnaceae, Rosaceae, Ulmaceae, Vitaceae (Fisher 1950; Halperin & Damoiseau 1980; Moleas 1988; Mourikis et al. 1998; Akşit et al. 2005; Buse et al. 2013; Sarikaya 2013 ). The biology is similar to Sinoxylon perforans, and like that species, it may transmit a canker fungus (Botryosphaeria stevensii) which causes 'black dead arm' in vines, and may be involved in oak decline (Tiberi & Ragazzi 1998 as Diplodia mutilus). Moleas (1988) , Mourikis et al. (1998) , and Akşit et al. (2005) record the species damaging stems and branches of various fruit trees and vines.
Comments: This species was listed by Borowski (2007) , and Borowski and Węgrzynowicz (2007) under the name Sinoxylon muricatum (Linnaeus, 1767), with S. sexdentatum as a synonym, but Ivie (2010) points out that their action was unjustified, and that S. muricatum should be considered as a nomen oblitum, while S. sexdentatum (Olivier, 1790) was declared as a nomen protectum (Ivie, 2010) .
Genus Xylopertha Guérin-Méneville, 1845
Xylopertha reflexicauda (Lesne, 1937) Distribution in Iran: Kerman (Lesne 1937: 200) (Buse et al. 2013) . In central Europe, the beetles prefer boring into dry oak branches; the larvae tunnel particularly in the sapwood; they overwinter in diapause and pupate in spring (Cymorek 1961 as Xylonites retusus).
Comments: Several clerid and a melyrid predators (Coleoptera: Cleridae, Melyridae) are listed by Bahillo de la Puebla et al. (2007) . Yu et al. (2012) list as parasitoids: Triaspis floricola (Wesmael, 1835), Diospilus capito (Nees, 1834) and Aspicolpus carinator (Nees, 1812) (Hymenoptera: Braconidae). These Hymenoptera occur also in Iran (Gadallah & Ghahari 2013; Gadallah et al. 2016) .
Subfamily Dinoderinae C.G. Thomson, 1863 Genus Rhyzopertha Stephens, 1830
Rhyzopertha dominica (Fabricius, 1792) Distribution in Iran: Golestan (Khormali et al. 2002; Eyidozehi et al. 2013) , Tehran (Mehrabadi et al. 2011; Aref & Laizadegan 2015) , West Azerbaijan (Mahdneshin et al. 2009 ), generally distributed (Ashouri & Shayesteh 2009; Modarres Awal 1997; Ziaee et al. 2006) .
General distribution: Cosmopolitan. Nardi and Mifsud (2015) provide a list of additional countries omitted from Borowski (2007) . The species probably originated on the Indian subcontinent (Nardi & Mifsud 2015) , but has been spread worldwide by commerce.
Biology:
The species has been recorded from all kinds of husked and unhusked grains, dried fruits and starchy dried foods in Iran (Farahbakhsh 1961; Modarres Awal 1997) . Although now known primarily as an economically important pest of stored grain (e.g. Kenis & Branco 2010; Edde 2012) , the species originally bred in dead wood. Beeson and Bhatia (1937) recorded the species from caged logs of twelve plant families in India, and Buse et al. (2013) record it from "multiple woody hosts" in Israel.
This species is one of the most difficult stored product insect pests to control using insecticide grain protectants. Prevention is by far the best control option, but may be impractical given the ability of R. dominica to migrate into grain storage. The biology and control of the species have recently been reviewed by Edde (2012).
General distribution: Cyprus, Turkey, Iraq, Syria.
Unknown. The only other species in the genus, Stenomera blanchardi Lucas, 1895 has been found breeding in cut branches of Zizyphus lotus (Rhamnaceae) (Lesne 1896) .
Discussion
The bostrichid beetles have a world-wide distribution but are mainly found in tropical and arid areas (Liu 2010) . More than half of Iran has an arid or semi-arid climate, and should be suitable habitat for bostrichids. At present, 4 subfamilies, 8 tribes, 18 genera and 31 bostrichid species have been recorded from the country ( Table 1 ). The most species-rich genera are Lyctus (5 species), Enneadesmus and Sinoxylon (4 species). The majority of genera (11) are represented only by a single species. Further studies will certainly increase the number of species in the Iranian fauna. The fauna includes 14 genera and 23 species of the bostrichiform subfamilies (Bostrichinae and Dinoderinae) which are wholly xylophagous (see Introduction), and 4 genera and 8 species of the lyctiform subfamilies (Lyctinae and Psoinae) which mate and oviposit on the host surface (see Introduction).
Compilation of distributional data from numerous sources, including Beeson and Bhatia (1937) , Halperin and Damoiseau (1980) , Halperin and Geis (1999) , Borowski (2007) , Borowski and Węgrzynowicz (2007) , Bahillo de la Puebla et al. (2007) , Baena et al. (2013) , and others, indicate that there are 31 species in Iran, 29 species in Israel, 39 species in the Iberian Peninsula-Balearic islands (Spain + Portugal) fauna, and 74 species in India. These countries to the West (Israel, Iberian Peninsula) and East (India) of Iran were chosen for comparison because their bostrichid fauna is comparatively well-known. Calculation of Sørenson coefficients of similarity (Southwood & Henderson 2000) (Table 2) indicate that the Iranian bostrichid fauna has considerably greater affinity with the Mediterranean region faunas of the Iberian Peninsula and Israel to the West than with the fauna of India to the East. These coefficients ignore the different areas and climates of the countries and should be treated only as an indication of affinity. In recent years, more instances of bostrichids as pests have been reported from the Mediterranean area (Kinawy et al. 1991; Helal & El-sebay 1994; Bonsignore 2012; Bento 2015; Andreadis et al. 2016) , and more species of forest trees are being attacked (Akşit et al. 2005; Mifsud et al. 2012; Buse et al. 2013; Luna Murillo & Obregón 2013; Sarikaya 2013; Kollár 2014) . The similarity of the Iranian fauna to that of the Mediterranean area suggests that more pest problems due to bostrichids can be expected in Iran in the future.
